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INTERR UPT STRUCTURE 

INTERRUPT PURPOSE H RARCHY 

T6 UPT JET TURN ON/ OFF 2 

T5RUPT DAP 3 

· T4 UPT · IMU/ OPTICS f10NITORING 5 

UP UPT UPTELEM TRY P. OC SS I NG 8 

DOWNRUPT DOW LINK PROCESSING 9 

KEYRUPT (2) KEY ST O / PrOCESSI G 6, 7 

D UPT RADAR RETUR I PR OCESSING 10 

T' RUPT WA ITL ST 4 

GOP OG RESTARTS l 
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WA IT L ST ST UC TUR -T ASK S 

8 WA IT I ST AREAS 

TIME TILL E/ECUTION 
STARTING ADDRESS 
S K 

• 
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EXECUTIV STRUCTU ~-J BS 

l CORE SET AREAS 

• 

s 
v, 
PRI 

44 w rds 
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CAUSES OF RES TART S - COLOSSUS 

HARD NA E 
RESTART 

TC TRAP 

PAR ITV. 

RUPTLOCK 

OSC FA IL 

VOLT GE FAIL 

ST ., ·osv 

POODOO RESTART 

20430 SUB SURF A E S. V. 

20607 NO OL . FROM T lf\lE-TH TA 
20610 LAMBDA < UN ITV 
21204 NEG. \tVA ITL i ST CALL 

21206 2 USE S OF PI !BALL 

21210 2 USERS OF IMU 

21302 SQRT OF NEG. NUMBER 

21501 2 USERS OF DISPLAY ROUTIN 

21502 ILLEGAL DISPLAY BY PROG AM 

21521 POI OR P07 SE ECT D AFT R 
LIFT FF 

BAILOUT RESTART 

31104 DELAY ROUT 1E BUFFER FULL 

31201 NO CORESETS AV ILABLE 

3120 I O VAC AREAS AVA lLABLE 

31203 NO WAITLIST A EAS AVAILABLE 

31211 EXTE I ED -RB TER UP ED BY WARKt 'GS 
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. I 
CAUSES OF ESTARTS - LUMINARY 

HARDWARE 
R STAT POODOO REST ART BA ILOUT RESTART 

TC TRAP 20430 SUB SURFACES. V. 31104 DELAY ROUTINE BUFFER FULL 

PARITY 20607 NO SOLN. FROM Tlf E-THETA 31201 NO COR SET'"' AVAi AB E 

N IGHTWATCHMAN 21103 UNUSED CCS BRANCH 31202 NO VAC AREAS AVAILABLE 

RUPTLOCK 21204 NEG. ~ A IT I ST CALL 31203 NO WAITLIST AREAS AVAILABLE 

OSC FA I 21302 SQRT OF NEG. NUMBER 31206 2 USERS OF P NBALL 

VOLTAGE FAIL 21406 BAD RETURN-I GN IT ION · 31207 NO VAC AREA FOR MARK 
ALGORITHM 

STAND BY 21501 2 USE S OF DISPLAY ROUTI E 312 0 2 USERS OF 1/l{U 

11/ 72 

31211 EXTENDED VERB I TER, UPTED BY 
MARKINGS 

31502 ILLE~AL DISP'AY 8 1 A PROGRAM 

32000 DAP S ILL IN P OGRESS A NEXT 
RUPT 

CHARLES c-TArtK DRAPER 
LABORATORY 



RESTART LOGIC PROCESS G 

HARD A E 

BA LOUT 

POO 00 * 

OU CHl,ri1 ELS 
ZEROED/ EE AB Ll- ~E 

y s 1e5 

No /ye5 
o /{e ~ 

RES ARTA B ()" 
PRO"R ~ S 

EESTABLI 'IE 

Ye 

Yes 

Jo 

EXTEND D 
B 

EEST BL SHE 

No 

No 

~·o 

EXTERf\lAL IN IT .ATED 
D .... PLAY 

REESTABLISHE 

0 

No 

N 

R60 on -r ndvz·r Li ,~ : 8' ~1e sand gy O O qu ·ng are not restar ab e. e"ther ·s P06. 

POOOOO Re tarts wi I b come BAILOUT Restarts if AVERAGE -G i on or if an e tend ct ve b ·s active. 
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RESTART · TABLE TRUC URE 

6 TABLES 

1 LOC I 1 
i----------,i 

1 -------2 LOC 2 2 2 1-----~ --------' 3 LOC 3 3 3 
• • 

X LOC X y z 

!GROUP I INDEX I G our 2 1 No~x i ( GROUP61N X 
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TY I AL 
PHASE 

CHA GI G 
D PLAY FOR INPUT 

END 

M.I.T. CHA LES STA K DRAPER LABORATORY Cambridge, Massachusetts • 

17 

0 3/ 2 



DISPLAY HIERARCHY 

NO M L PROGRAM DIS LAY 

EXTEND~D VLB DISPLAY 

PR 10 ITY D P Y 

EXTE IA LY I IITIATED DISPLAY 

M -~ 
I .Onh r 

Non-m n· o 
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W HAT I S AN EMP ? 

a cha nge to erasable , emory 

lo'"' "d by round u, Ii k or by ere v action 

an EMP can be ei· her 

a se of i s rue ns 1n ra,..abl~ m m ry . rfor :.ed 

as an ind0 p .... e d nt pro ram 

(523, . ni or Je - n Failu e) 

a ch ;gn in the setting of er sabl LJg1s' rs or 

fl a ,. ib v1 ich alters th norm I o rse of -n exisf ng 

fixed-memory program 

'504, B c 'UP On ics Var"a .. ce) 

o a a··fa pr gr m in e asable m mory ich inJ.eracts 

'vi h an exi ting fixed -m mory program 

( 515; Manual Range Input} 
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HON IS AN EMP ACTIVATED? 

._J me Ef, ~Prs .do o r,:)quire s acific acl·on to -ctiv 

( 504, Backup ti s Variance, be omvs 

eff" tive wh n the necessa y er sa le and 

flag se tings have be n loaded) 

most EMP's are u rva'·\jd by ith 

VERB 30 E ITR 

or 

3" EI 
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VERB 30 ENTR: 

VE B 31 ENTR: 

Start e ecution of the TASK s ecified in NOU l 26 

NOUN 26: 

1 
Priori y and VA r . quirements of a JOB 

Rl -
Time delay before ecution of a TASK 

R2 - s·a ting a~dres~ of a JOB or TASK 

R3 - F-bank, S-banl<, and E-bank of a JOB or TASK 
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LIMITATIONS OF ER ASABLE MEMORY 

..... 

Restri ions on EMP opera i n-

an e,<amp e f m COLOSSUS: 

EMP 500 : LJ\NDMJ\HK TRACKING \VITF DAT ALlNK 

FAILUTIE on U:KUSABLE OPrcs 

RESTRICTTOKS 
J\ND LI · 1ITi\T10 •s : 1. T e followin g programs rnust 1ot be operated between 

the tirrie J~ JP 500 coding is 1pli kcd and the time the 

program is initi ted : P21, P22, P23, P 29, P3x, P4x, 

P5x, P6.::, P7x. 

Restric ·ions on EMP de ign -

d ~ i r-bl r ~ {res+a; prot tion, displays) must of en 

be omitt d from an EMP b cause he coding uses too much 

erasa le memory. 

M.I.T. CHARLES STARK DR PER LABORATORY Cambr idge, Massachus tt • I 



►>11.J . .:_ t,jl.; (, -, 

· 14/l 

,-<;<o -,~., 
1!.t . p :;_ (). 
,-:.:io 

/l 

I 5_¾<> 

l~tf.:. I,;. ; 1 

i';,';~ 

/? 3u'.:; 
,s., :, 

/ ~; ~ .i::T 
____ , .; 1 

, ..,oo 

I0IT/J>t.. 

I o) <> 

, , ., J 

R 
<e. 

2. 
t\J 
\ 
'R 

~ 

C, 
I 
s 
I,.. 
u 
/J 
A 
1-:... 

/J 
A ,, 

/ l / \. • · ·- f I I t -. ·· 

;.., .. , 

_______ I_.J 

l · I 

,, ,.,. 

t1 
f
f 
I 

'f:7 

COLOSSUS 3 

MAP OF 
EBANK 7 
ERASABLE 
MEMORY 
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